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(54) WfCTPYMEHT WW XOJlOUHOft PA3JWIH TPYB 



Hjofl ptWHM C araocHTai k MertJuiooApaGoTxe, 
npejxxtsxavffo om o6p*6oTKH- ofBcpcnrit » tpy- 
(fcu n mokot fern HCBonwoBaao np* okohw 
temirat oftptftcmce muuuw^Rcaaoc orBopeni 
ipy5 jdu nmpo-nHcBMO- « W«»wmx aer*- 
jieft mvtoaom ne^opMinKOHHore npowniBiiow 
OiopsoBaxm). 

Hjboct*h KHcrpyMeur am p**nr» Tpy«. co- 
Aepmaidl CTyneiwwyio oapotcy c Htnpccco 

BBKHMMM KB H* flC^OpMHpyWOWMJI IttMIIOIW. 

k» ocx onpaiKB BMnormem ownmflpwecicM 
Pbctosxi, ■» crtfoox onptBM - pumnuiuB 
cmepcr**, kb Topwx kojich - ptnwnunoe 
ram, cooOmnomiwai c orBepcnwMm otrpmau 
MHcrpyMetn ooGxch chctcmob nojuroi pt&wc* 
xxakocth » o6pa30BaHHwe OTBepcnwMH n bbm- ; 

MB KftHBJtM [1). 

HnnenxrentROH cms3koh Me*uy noBtpxHocrwo 
Tpytiu n pa6oiHMN ico/n>qaMH npw paob-re 3to- 
ro WicxpyMeifTB jreJincTCJi napoBoft oro«, o6- 
(xoyxxxpiMCJi b pciyjTBTaTC narpcBa paCoieM 

XOUDCOCTW B nOJIOCTM HHCTpyMCHTa ao TCMHC- 

pATypbt irapoo6pa3oaaim«, oh paobTaer tojthco 



10 



15 



20 



mo npcnwpwrejttHO HarperoMy no tcMncpaiypw 
ropmero nc4>opMifpoBaHjw Mrranna rpytiu. 

He aocwtkoh, noro mcypyftcm xBnztic* 
to, Tio an* noxToiOBKH k pa6ote oh rpeGy- 
ei 3ipjMKH pafcrcft bchaxoctm© nonociH h 
upeAMpinenutofl pawm 3axonHoro xomu 
Tpyfet. Ha bmxouc id Tpyou nocjie okojto- 
tot* npooecci paw* wtcrpyMCHT HarptBaeTca 
AO teMncpttypM Bume napoo6pt30Baioui pa&> 
<ieft xhakoctk, «no BM3MB*eT onpcflencHHbie 
neynoOcTB* npw TKcmiyiTBUjou Totooctv o6pa- 

COTXH OTBepCndl rajCHM HHCTpyMCHTOM HeBM- 
COKl*. 

UfJtt BCK>6pCTCK)W - nOBWUICHHC KdRtCTBZ 
oCptOOTKH* 

nocTiBneHHan urro flocTHracTCJi tcm, tio h> 
bccihnh HHCTpyMCKT, coacpxcanWH nojiyw on- 
pas icy c HacaaceHHMMH Ha hcc ac4>opMHpyio* 

tUKMH SJICMCHTBMH, B CTeHKaX KOTOpOM BMnOJI- 

hchm paAHSJiMfKte oTBcpcnw. a Ha Topuax 
ae4K>pMHpyK>mMx 3/tcmchtob » o6pamcHHb« oohh 
k npyroMy, - pajwamHMe na3M t a TaKKC ho- 
ToqHHK pa6o<KH jkhakocth ohr noaaw ce B 
o6p330BaHHKie OTBepcnWMH h na^aMM Kai«m>i f 
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CHa6*eH cMOHTHpoBainmM b pactowc cmpae- 
kh c B03MnxHocn>io occboto ncpcMtmcmiH no 
m>iM uaoKOM c nopumeM, Ka Hapy3«H0M no- 
BcpxnocTH KOToporo BbmojiHCMa KonbUCBaJi npo- 

TOW8, COCHKHCHH1H C nOJIOCTblO CJTOKa H C 5 
O/IKHH H3 pOflHaJIWlMX OTBepCTHH OnpaBKH, 8 

nonocTv unoica cochkhch3 c rciotohkom pa6o- 

<JCH ttHAKOCTH, B K3MCCTBC KOTOpOH HCnOJIMO- 

BaHa cMaawaawmaJi wokocti. 

ILa ncprexe noKasaH oGuikh bra npcnnarac- 10 
Moro RHCTpyMCirra, pa3pc3, 
. HHCTpyMctn conepjwn KopnyoonpaBKy 1, no 

OCR onpSBKH BbiriOJIHCHO lOUIHHflpinCCKOC ot- 

ue peine c paaMemcHKbiM b hcm noABRXHbiM 
'sjicmchtom - nonwM unoKOM 2 c nopiuncM, 15 
BbmojmeiofbiM moaho co uttokom. Ha nopw- 
itc BwnoJmeHa icontueBafl npoTowi 6, cocah- 
fteiaiax c noJiocrwa z mroKa. B creHxax oi£ 
paoKH npCflycMOTpcHM pajwanwrkic oiBCpcnw 
a ww nonBona cmuoihoh hchakocth k na3aM w 
6 Ita TOpttax BC<J>OpMHpyK)mHX 3J1CMCHT0B 3. 
LUtok, ycranoBUCRHbift c boimojkhoctmo »©> 
b paino-nocTynaTcnt>Horo ABHtteww b nojiocm 

OnpaBKH OTHOCHTttTbHO pamKajn>Hbfx OTBCpCTHM 

b crcincax, npcnciiOBaTCJibHO pacnpeAeARer no- ls 
iok CMasoHHOH KHAKocnt k 30HaM oCraooTKH. 

PaOOTOC 3HCMCHTM 3 C yBCJIKTOBWOUOfMHCa 

k BbixoAy HHaMcrpaMH nocaaceKbt ra njWRHBr 
pmecKyio <Qcni onpaBKH, imoTnoe npH*aiHC 
flpyr k flpyry paoowx sjicmchtob r yAcpxaHHc^ 
hx b tbxom coctohhhh o6ccnc<otBacTca rafiKOH 
4, HaBranHBawttteHCJi Ha nepenHwio «bcib Ofl- 
paBICR* 

PaGory mcrpyMCfrra mokho npocncARi* Ha 

npMMCpC OCpaOOTKH OTB2DCTHH RHaMCTpOM 

70*°^mm npn npoTflrHBaKHH saroTOBKH R3 tpy* 

6u C JQUMeTpOM OTBCpCTHJI 67 MM R TOATOT- 
BOH CTCHKH 10,5 MM, MBTCpHBil - nHpKOHHH- 

KMo6HCBbm ennaa MapxH 3-125. 

O6pa6onca npoH3BOHKTCH Ha BepTHKanbHOM 
npecce moacjih II-63:0 c ycHJDieM 100 tc 

MllCTpyMCHT 3aKpcn/WCTCH B bcpxhch TpaBcp- 

cc npecca, otbcpcthc b tpy6c pa3flawT m 
paaMep 70 4 °' fl fcM c HaoopoM pa6o<mx MCMeH- 

X0B Jt Hapy>KHUMH ARBMCTpaMH COOIBCICIBeHHO: 

67.50; 68,75,7035; 70.55; 70,06 +70,08 mm. 45 
IlpH o6pa6oncc HapyacnwR nnaMCTp Tpy6w yBe- 
jDnHBacrai ao 90 mm, ynpynw ycanxa coctaa- 
jwct 0,47 - 0,52 mm, Bcmrnma ynporocHHO- 



ro caor - 1000 1100 mkm. ripw jiBHtfe- 

HMH HHCTpyMCHTa BIIH3 npM noJWOAC K BCpX- 

HCMy TOpuy saroxoBKH 5 b urrox nocTynacT 
CMa3omiaji )rHOKOCTb (Macjio MHnycTpiiajibHoe 
20-30), KOTopa* HanpaBniieTCi! vcpe3 pm^mr 

Hbie OTBCpCTKH B* 0np3BK€ JC paHHajTbHNM !»• 

3aM Ha Topuax ncpBoro ne<J>opMHpyioniero 
sncMeHTa* IlpH nocncayiomcM abh^chhh RHCTpy- 

MCHTa BHH3, UITOK nep«MCWaCTCI! BBCpX R 

nocjicaoBaTcnbHO pacnp|flen>iCT cMasowyio «HBr 

KOCTb K AC^OpMRpyiOUlHM 3neMCHT3M» IlpR OS 
paTHOM XOAC HHCTpyMCHTa lUTOK B03BpaiUaCTCR 
B HHXHCC HCXOAHOe nOJIO^CHHC. ACTajXb H3BJlfr* 

KaeTcx R3 onopnoro cTaxaHa k uhka noBTopji» 

CTCK. 

3k oHOMine ckhmt 3<M>ckt ot Hcnojn»30BaH$oi 
npcAnaracMoro hh crpy mc htb npn H3roTOBJiCHHH 
KOMnneKTa AcraJieH ita annapaT cocTaBJWCT 

50 TWC py6. 3B CTCT yMCKbUJCHHJJ npHHycxoB 

npa oKoiraTenbHOH o6pa6oTxe h 3aMCHW one- 
panHH pacT0*0CR oTBcpcnw Ha Act°P MauH0M * 

HOC npOTRrRBaHMC OC3 CHKTKH MCTaAiia, 



OopMyJia R306pCTCHH* 

HHcrpyMCHT nfls xoaoahoh paaaavi Tpy6, cooep- 
toiuhA nojiyio onpaaicy- c KacaxcHHbfMH na hcc aca 

(J>OpMHpyiOmHMH 3nC MCHT3 MR, B CTCHKBX KOTO- 
pOH BWnOJTHCHU paAHBAbKMC OTBCDCTHR, 8 MB 

Topuax D£$opMHpyioa0ix sjicmcrtob, o6pawcB> 
hmx oahh k ApyroMy - paAHam>HMC na3bi t a 
Tax*e hctohhhk pa6oncfl khakoctr djm hoab- 
<m ee b o6pa30BaHHMC OTBcpcnwMH h naaaMH 

XaHaAbl, OTAR^aiomRHCII TCM, 

«tto, c ucm»w noBMiueHH8 Ka^ccTBa o6pa6omcR, 

OH CHaGxCH CMOHTHpOB a HHbIM B nOJIOCTH Ott> 
pBBKH C BO3MOXWKTM0 OCCBOTO nCpCMCOlCHJU 

noAMM ottokom c nopuiHCM, Ha HapyxHoii no- 
BcpxHOCTH KOToporo BMnonHCHa KOHbUCBaji npo- 
TO*oca, cocARHCHHaR c noJiocTtw tirroKa h c 

OAHRM R3 paAHanbKMX OTBepCTHM, A nOAOCTb 
LUTOK a COCAHHCH3 C HCTOWHKOM pa6o<ICH RCHAr 
KOCTH, B KaqCCTBC KOTOpOH RCnOJTb30BaHa CM3- 

3bmaiooiaR mmKocib* 

MCTOWCKH HH()>OpMaUHH, 
FTpHHHTbJC BO BHHMaHHC npH 3KCnCpTH3C 

1. Abtodckoc cBHneTenbCTBO CCCP N* 614862, 
kji. B 21.0 41/02, I3.U.76 (npoTOTMn). 
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(54) TOOL FOR COLD EXPANSION OF PIP ES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium— niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 ^m. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cL B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 



a 



b 



d 



c 



Compiler I. Kapitonov 
Editor V. Lazarenko Tech. Editor M. Reyves Proofreader G. Reshetnik 



Order 7095/12 Run 845 Subscription edition 

AU-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries [VNHPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



Affiliate of "Patent" Printing Production Plant, Uzhgorod, 4 ul. Proektnaya 




TRANS PERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON, DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 169841 3 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



5600 ONE HOUSTON CENTER, 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001 . 



Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
in and for the State of Texas 
My commission expiree 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



